In Hevea brasiliensis, the rubber particle in the laticiferous vessel is the site of rubber (cis-1-4-polyisoprene) 
,pm diameter. The RPs2 are stored within the cytoplasm of specialized laticiferous cells, which anastomose and form a concentric network within the phloem tissue of the tree (9, 10, 13) . Upon bark incision (tapping), the cytoplasm of the laticiferous vessels, which is referred to as latex, is expelled. Although rubber is the major component of Hevea latex, many other isoprenoids and their derivatives are also found (6, 11, 26 Acetyl-CoA has been shown to be the precursor of isoprenoids and Hevea rubber (2, 3, 25) . Condensation ofthree acetylCoA molecules, followed by reduction, phosphorylation, and decarboxylation results in the formation of IPP, which forms the basic unit for all isoprenoid biosynthesis. IPP isomerase (CD 5.3.3 .2) converts IPP to dimethyl allyl pyrophosphate, which is the starter molecule for subsequent additions of IPP (24) . In the biosynthesis of all isoprenoids, subsequent IPPs are added by prenyl transferases yielding Cl 0, C 15, etc. In the absence ofa RP matrix, the Hevea latex prenyl transferase, rubber transferase (CD 2.5.1.20) (2) , catalyzes IPP additions in a trans-configuration. However, when RPs are present, it catalyzes IPP additions in a cis-configuration to the rubber chains in the RP (17, 18) . The amount of rubber transferase in Hevea latex saturates all available elongation sites, which account for up to 0.01 % of the rubber molecules present in frozen and thawed whole latex samples (17, 18) .
The most abundant protein of the RP is the REF, which plays a functional role in rubber polymerization (7, 8 
Synthesis of Oligonucleotides
The oligonucleotides EG 1 (23mer, GACGTTTGAGA-AGGTAGTCACAG) and EG3 (28mer, CCCTTGTTGGTT-GTCTTCGTCTTCAGCC) were synthesized using a Pharmacia oligonucleotide synthesizer and purified by PAGE (23) .
RNA Extraction
Total RNA was extracted from latex using 2x extraction buffer according to the method of Prescott and Martin (20) . PolyA RNA was purified by oligo(dT)-cellulose chromatography according to the method of Maniatis (19) Antibody screening ofthe Hevea leaf cDNA library resulted in the isolation of three partial cDNA clones (LfAbRefl-3). Sequence analysis showed that these clones were independent. They all contained 564 bp followed by varying lengths of polyA (Fig. 1) . Comparison of the deduced amino acid se- quence encoded by the cDNA clones with the amino acid sequence of REF (7) showed that the cDNA sequences started at amino acid codon 27 a laticifer cDNA library. In Hevea, rubber is made only in the laticifers, which are mainly located in the tree trunk. (4, 9) . Leaves contain only a small amount of laticiferous tissues (10). Based on the distribution of the REF protein, we anticipated REF cDNA to be much more abundant in a laticifer than in a leaf library. More than 1000 positive clones were obtained by screening the laticifer cDNA library with EG3. Six clones were purified (LxEG3REFI to 6) and their DNAs digested with EcoRI/PstI and EcoRI/EcoRV to determine which clones possessed 5'-sequences not present in the LfAbREF clone. We found that clone 4 contains 168 bp of 5'-sequences not found in LfAbREF. This clone, LxEG3REF4, was used to reconstitute the complete cDNA.
5'-Transcript Mapping and Sequencing 5'-Transcript mapping using EG3 revealed that the RNA extends beyond the complete cDNA clone by another 29 nt (Fig. 2, A and C) . The complete REF mRNA (Fig. 1) contains a 5'-untranslated region of 121 nt. Within this mRNA leader two in-frame stop codons, "TGA" and "TAA," are found at -42 and -57 relative to the first ATG, respectively. Two outof-frame stop codons T'GA and TG'A are found at -59 and -35, respectively. The sequence surrounding the translational start site "TCGATTATGGCT" is homologous to the consensus sequence "TAAACAATGGCT" derived for plant genes (14) . The 3 '-untranslated region is 205 nt long. A putative polyadenylation signal AAUAAA is found 39 nt upstream of the polyA tail. Again, the context of this signal "GAATATT-CATAATGAGAATAAAGGGCCAATTG" is similar to the consensus sequence "TATAAT/AT/AAAAAAAGTGAA-TAAAAA/GA/TTAT/AAAT/AT" at 27 ± 9 upstream of the polyadenylation site (15) .
The amino acid sequence of REF as deduced from the cDNA sequence is identical to the primary protein sequence determined by Dennis et al. (7) (Fig. 3) . The antibodies to REF also immunoprecipitated a 58 kD latex protein, which is a translation product of the laticifer RNA (Fig. 3, lane 2, upper band) . To investigate any cotranslational processing of the in vitro translation product, dog pancreas microsomal membranes were added to the reaction during in vitro translation. No change in mobility of the REF mRNA translation product was observed, while the control RNA product, supplied with the microsomal membranes (Promega), was processed (data not shown).
Thus, REF is not made as a preprotein, and no major glycosylation occurs in vitro. In the laticifers, translation of the REF mRNA probably occurs on free polysomes. However, REF is firmly associated with the RP, and a high concentration ofdetergent, i.e. 10% Triton X-100 or 1 % SDS, is necessary to completely remove it. In view of our findings, we suggest a cytoplasmic assembly of the RP whereby the starter molecules, short length polyisoprene pyrophosphates, assemble with the requisite RP surface components (1 1-13 
